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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI
[enro AMCHMILTUHBI SIBIISIETCS ¢HOPMHUPOBATH y CTYACHTOB HABBIKA PA0OTHI B MAKETaX CUMBOJIb-
HOW MaTeMaTHKH.

1.2 3agaun AMCHUIIIMHEI
3a1aun TUCHMILINHbIL:

—  NOPOAHAIM3UPOBATH BOZMOKHOCTH PA3JIUUYHBIX MTAKETOB CUMBOJBLHOW MaTEMATUKU;

—  J1aTh HABBIKM HCIIOJIb30BAHMS CUMBOJIbHOM MAaT€MATUKHU ISl PA3IMUHBIX Pa3/ie]IoB
KJIaCCUYECKOI MaTeMaTHKH;

—  MOpPeACTaBUTh BO3MOXXHOCTU B3aWMOJICUCTBUSI CUCTEM KOMITBIOTEPHONW MaTeMaTHUKH C
UH(PpaCTPyKTypHBIMU HMH(DOPMAITMOHHBIMH TEXHOJIOTUAMH (TpaduyecKue U H3JaTEIbCKUE CH-
CTEMBI);

—  pa3BUTHE HABBIKOB MCIOJIb30BAHUSI CUCTEM KOMITBIOTEPHOW MATEMATHKU B aMUHU-
CTPaTHBHO-YIPABICHYECKOW U O(UCHOH e TETFHOCTH.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JuctummmHa «CHCTEMbI KOMITBIOTEPHOW MaTeMaTUKN OTHOCUTCS K 00s13aTeIIbHOM YacTH
bnoka 1 "{uctumiunel (Moaynu)" yaeOHOTO MiiaHa.

BxoaupiMu 3HaHUSIMU U1 OCBOCHUS JAHHOM JUCIUTUIMHBI SBJISIOTCS 3HAHUS, YMEHUS U
OTIBIT, HAKOTJICHHBIN CTYyIGHTaMU B Mpoliecce u3yueHus quctumind «Mudopmarukay, «Kommb-
IOTEPHBIN NPAKTUKYM», «/IMCKpeTHas MaTemMaTHKa U MaTeMaTH4ecKas JIOTuKay, «JIuneinas an-
rebpa v aHaTUTHYECKas TeoMeTpus», «MaTeMaTuuecKuil aHaIu3.

3HaHUs, TOJYYCHHBIX B X0/1€ U3yUEHUs JUCIUTUIUHBI « CHCTEMBbl KOMITBIOTEPHONU MaTeMa-
THUKHW» UCHOJIB3YIOTCS B XOJI€ U3yUeHUs KypcoB «UucieHHble MeToibl», «CTaTuctukay, «Moje-
JMPOBAHUE MPOLIECCOB U CUCTEM).

B cooTBeTcTBUY ¢ pabounM ydeOHBIM TUTAHOM JTUCIMITIMHA U3y4daeTcs Ha 2 Kypce Mo 04-
HOM (opme 0OyueHus. Bua npoMexyTOUHOM aTTecTaluu: 3auerT.

1.4 IlepeyeHpb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUsI O JMCHHUILIHHE (MOLYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATaAMM 0CBOEHHSI 00pa30BaTe/JbHONH NPOrPaMMbl

N3yuenne naHHOW yueOHOM IUCLMIUIMHBI HampaBieHO Ha (opMHUpoBaHME Yy oOyuaro-
LIUXCS CIETYIONIUX KOMIIETEHIINN

PesynpTaThl 00y4eHHs 10 AUCHUIIMHE JOCTUTAIOTCS B PAMKAX OCYILECTBIIECHHS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOATEIbHOU pabOThl 00Y4aIOIINUXCS B COOTBETCTBUM C YTBEPKICHHBIM
y4€OHBIM IIJIAHOM.

WNuankaTopsl JOCTHKEHHUS] KOMIIETEHIINN cUMTatOTCsl CPOPMUPOBAHHBIMU TIPU JOCTHXKE-
HUH COOTBETCTBYIOIIMX UM PE3YJIbTATOB O0yUECHHUS.

Kon u HauMeHOBaHMe MHAUKATOPA® JOCTHIKe- Pe3yabTaThl 00y4eHHs 10 AUCUMILIMHE
HUS KOMIIETEHIINH

OIIK-8 CnocoGeH NpuHUMATD y4YacTHe B YNIPABJIE€HUHU MPOEKTaMH cO31aHus HHGOPMAIMOHHBIX CHCTEM Ha
CTAAMSX )KU3HEHHOT0 IHKJIA;

NOIIK-8.1 06 3n.1) IIpuHOAITEI TOCTPOEHUS U aJaNTAIlH ADXUTEKTYPHI CHCTEMHOTO
W TIPUKJIAJHOTO TMPOTPAaMMHOTO O0ECTIEYeHUSI M BHBI APXUTEKTYPHI CH-
CTEeMHOTO W IPUKJIaTHOTO IIPOTPAMMHOI0 00ECTICYECHHUS

V¥.1) Ncnonp30BaTh CYyIIECTBYIONIE THITOBBIE PEIICHIS U Ma0I0HBI IPO-
€KTUPOBAHUA U aJalTalliil CUCTEMHOIO Y MPHUKIAJHOI0 IPOrpaMMHOIO
obecreueHus

NOIIK-8.3 3H.3) MeToibl M cpeicTBa IPOEKTUPOBAHUS U aJlaNTaliid CUCTEMHOTO U
MPUKJIAJTHOTO IIPOrPaMMHOT0 o0ecrieueHHus

Tn.4) [IpoekTupoBaHue NPOrpaMMHBIX HHTEPEHCOB IIpH pa3paboTKe 1
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Koa u HammeHOBaHue annKaTopa* JOCTHIKE- PesyanaTu oﬁyqemm mo JTUCIHUIIJINHE
HUSA KOMIIETCHII MU

afanTtaiyuu CUCTEMHOT'O U NPUKIIAAHOTO IPOrpaMMHOIO obOecreueHus

2. CTpyKTYypa U cojep:KaHue TUCHUTIIHHBI

2.1 PacnipenesieHne TPY10EMKOCTH AUCHHUILIMHBI 110 BHAaM padoT

OO611ast TPyI0EMKOCTD TUCIMILIMHBI COCTABISACT 2 3a4CTHBIX equHHMIL (72 4acoB), UX pac-
MpeJIelICHHE 10 BUIaM paboT MPEACTaBICHO B TaOIUIE

Bunst padot Bcero Dopma 00yueHHs
4acoB OuHast
3 cemectp (J4acer)
KonTakTHas pa6oTa, B TOM 4ncje: 54,2 54,2
AyIuTOpHBIE 3aHATHS (BCEro): 68 68
3aHATHA JIEKIIMOHHOTO THIIA 16 16
a00paTOPHBIC 3aHATHUS 34 34

TPAKTUYCCKUC 3aHATUSL - -
CCMHHAPCKHUC 3aHATHUS - -

HNuasi KOHTaKTHas padoTa: 4,2 4,2
KoHTpoih caMOCTOSITEIbHOM paboThl 4 4
(KCP)

IIpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrositesbHAas padoTa, B TOM 17.8 17.8
qucie:

Pacuérno-Tpaduueckas padora (PT'P) 10 10
(OaroTOBKA)

CaMocTosATEIIbHOS HU3y4YCeHUEC pa3aiciioB, ca-
MOIIOATOTOBKA (r[popa60TKa 1 NOBTOPCHUEC
JICKITMOHHOI'0 Marepuajla Hu Marepualia

N 7,8 7,8
y4eOHUKOB M Y4eOHBIX MOCOOMI, TOITO-
TOBKa K JJaOOpaTOPHBIM M MPAKTUIECKUM
3aHITHUAM, KOJUIOKBUYMAaM H T.J.)
KonTpoas: - -
IToaroroBka K 3K3amMeHy . .
Oomast Tpyaoem- yac. 72 72
KOCTh B TOM 4YHCJIe KOH-
54,2 54,2
TaKTHasi padora
3a4. efl 2 2

2.2 Conepxanue IMCUMIINHBI

Pacrnipesienenne BUI0B y4eOHOIM pabOThI M UX TPYIOEMKOCTH IO Pa3zeiaM JUCIHILUTHHBL.

Pasensr (TeMbl) IUCHUILTHHEL, H3ydaeMbie B 3 cemecTpe (2 kypc) (ounast hopma oOyue-
HU)

[Tpumeuanue: JI — nexun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopatopHble 3aHs-
s, CPC
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KonmuectBo yacos
Breaynu-
Ne HaunmenoBanue pasnenos (Tem) AyRuTOpHaS TOpI-}I]a}I
Bcero pabota
pabota
J 113 JIP CPC

1 BBene?ne B MCLUIUTMHY. 0030p COBPEMEHHBIX CHCTEM KOMIIBIO- 38 2 18
TEPHOW MaTeMaTHKHU ' '
I'padmueckuii maTepdeiic moap3osarens makera Maple. Dinemen-

2. TapHas MaTeMaThka. MaTeMaTu4deckuil aHaau3 U TMHeiHas an- 8 2 4 2
rebpa B Maple

3. I'paduueckue BozmoxkHocTH Maple. 8 2 4 2
[porpammuposanue B Maple. Otnanka nporpamm. MarieTsl.

4. 8 2 4 2
Co3nanue rpapuyeckux 000104eK

5 Pabouast cpena MatLab. PaGoTa ¢ maccuBamu. M-(aiinel. 3amaun 8 2 4 2

) JIMHEHHOW anreOphl M aHaIn3a

6. BricokoypoBHeBast rpaduka. PenaktupoBanue rpagukoB 8 2 4 2
Pemenne 3anay treopun nuddepennmansHpx ypasaenuit. [1po-

7. 6 4 2
rpammupoBanue B MatLab.

8. OT?a):[Ka nporpamm. Padora B cpene Guide. Cozganue npusnoxe- 8 2 4 2
HHH

9. Texnonorun noarotoBku nokyMmeHToB. [laker LATEX 10 2 6 2
HUTOI'O no pazdenam oucyuniumul 67,8 | 16 - 34 17,8
KonTtpons camocrosrensroi pabotst (KCP) 4
IIpomexxyrounas arrecranus (MKP) 0,2
Kontpons -
OO01mast TPyAOEeMKOCTh 110 TUCTIATUTHHE 72

— caMocTosITeNbHas paboTa CTyeHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaumenoBanme pazaeia

dopma TeKy1ero

[IporpammupoBanue B
Maple. Otnaaka mpo-
rpamm. Mamsetst. Co-
3/1aHue TpadUIecKuX
0005104eK

Cosznanue rpadguueckux 000I09eK

Ne (Temp1) Coneprxanue pasena (TeMbI) KOHTpOIA

1. |BBexeHue B quCIHU- Beenenune B cucteMy CHMBOIIbHON MaTeMaTuku — Maple. Mat- Ompoc
IUTHHY. 0030p coBpeMeH- |puuHas nadopatopuss MATLAB. OcHOBHBIE CHCTEMBI KOMITh-

HBIX CHCTEM KOMIIBIOTED- [FoTepHOM anreOpsl. Mathematica, Derive, Maple V, MathCAD,
HOI MaTeMaTHKH Matlab.

2. |Cunrakcuc si3bika Ma-  |Cunrakcuc si3eika Maple V Release 4. CumBoitsl v iepemen-  |[IpoBepka BBITION-
ple V Release 18. Ome-  |ubie. KonctanTs 1 BHyTpeHHNEe QyHKIMA. TUIIBI JaHHBIX: 11e- |HEHUs 1abopaTop-
MEHTapHas MaTeMaTHKa. |JIble YHCia, APOOHbIE YHCIIa, YUCHIA C TUIAaBaIOIIei TOUKOH, HBIX pabort. J{ok-
MateMaTHYECKHUI aHAJIN3 |CTPOKOBBIE THIIBI, OYJIEBbI BRIPAXEHHUS, TOCIEA0BATEIbHOCTH, |Ta-IPEe3eHTAIH
U JIMHeWHas anredpa B |MHOXKECTBa, CITUCKH, MacCHBEI, TabIHIbl. Beranucienue npene-

Maple n0B. ludppepenumposanue. Cymmuponanue. [1ponsseneHus.
3. Yerpoiicta BeBoga. I'padmka 2D: 3aganue obnacreld, cruiy, |[IpoBepka BoImo-
rapaMeTphl, rapamerpuueckas rpaduka, mocrpoenue rpadu-|HeHus tadoparop-
I'padmueckre BO3MOXK- |KOB B pa3jIMUHBIX CHCTEeMax KoopauHaT, anuManus 2D rpadu-|Heix padot. Kon-
HocTH Maple. KOB, coBMeleHne rpadukos. ['paduka 3D: onrcanue ¢yHKIHI | TpOIBEHBIE BO-
JUISL TIOCTPOEHMS], TAPAMETPUIECKOE IOCTPOECHUE, IIBET MOBEPX-|IIPOCHI.
HOCTH, CUCTEMBI KOOPMHAT, TapaMeTpsl GyHKIMH plot3d.
4. IMporpammuposanre B Maple. Otnaaka mporpamm. Marutetst. |[IpoBepka BBITION-

HEHUs JlabopaTop-
HBIX pabdot. KoH-
TPOJIbHBIC BO-
npocsl. Ompoc 1mo
pe3yJsibTaTtam WH]H-
BUIyaJIbHOTO 3a/1a-
HUSL.
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PabGouas cpena MatLab.
PaGora ¢ maccuBamu. M-
¢aiiner. 3agaun THHEH-
HOM anreOphl 1 aHaTN3a

OcHOBHBIC ~ CBelileHMs O  Marpu4yHoidl  jaboparopun
MATLAB. OcHOBHBIE 0OBEKTHI MATLAB.
[omp3oBarensckuit naTepdeiic MATLAB. 3ananne MaTpuiist
U BeKTOpa. MaTpHuHble U BEKTOPHbIC BBIYHMCICHHA. PerneHne
CHCTEM JIMHEWHBIX YpaBHEHUH B MATPUIHON opme

[IpoBepka BbIIO-
HeHus 1abopartop-
HBIX paboT. Kon-
TPOJIbHBIC BO-
MPOCHI.

Maple. Otnanka npo-

Cosznanue rpapudeckux 000JI09eK

6. OcHOBHI Tpaduueckoi BU3yanu3anuu Berancienuil. ['papuku(l[IpoBepka BoImo-
BricokoypoBHEBas rpa- |JUCKPETHBIX 0TcYeTOB (yHKINK. CO3MaHNe MACCHBOB JaHHBIX |HEHHS JJabopaTop-
¢uka. PeqaktupoBanue |mis TpexMepHo# rpadukn. [locTpoenue rpadukoB moBepxXHO-|HBIX padoT. Kon-
rpagukoB CTel. TPOJIBHBIE BO-

HpPOCHI.

7. Pemenne cucteM 0OBIKHOBEHHBIX nuddepeHuanbbx ypas-| [IpoBepka Bbimod-

Pewmenue 3anay reopun .
HeHuil. Oneparopsl U GyHKIMH. MaccuBbl. MaccuBBI CTpYK-| HEHUs JabopaTop-
i depeHInanbHBIX
N Typ. MaccuBl siueeK. HBIX pabot. Kon-
ypaBHeHUH. [Iporpammu- OIIBHBIC BO
poBanue B MatLab. R
HPOCHI.
8. OO6paboTka nanHbIX. OcHOBBI TporpammupoBanus. Ilakers|IIpoBepka BbIoI-
pacmupennst MATLAB. GUI unrepdetic HeHus nadopaTop-
HBIX paboT. Kon-
Ornanka nporpamm. Pa-
. TPOJILHBIE BO-
6ota B cpene Guide. Co-
. npocsl. Onpoc no
3[JaHNE TIPUIIOKCHAN
pe3yibTaTaM HHAN-
BUAYaJIEHOTO 3a7a-
HHSL
9. Oourue monoxenus. OcHoBHas kKoHiennus. Bepctka. JJocto-|{I[IpoBepka BbImoi-
unctBa u Hepoctatku LATEX. Hcxonnsiii daiin. Komanasl|HeHus 1abopaTop-
LATEX. Joxyment. Ctunb nokymenTa. CTHIb CTpaHHUIBL. HBIX pabot. Kon-
TexHoI0rMH MOATOTOBKH Hoxy JIOKY ™ 1 P
TPOJBHBIE BO-
JIOKyMeHTOB. [lakeT 1DochL. OIDOC 1o
LATEX POCHI. IIp
pe3yibTaTaM HHAU-
BHAYaJIBHOTO 3a/1a-
HUSL.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
3aHATHS] CEMUHAPCKOTO TUIIA HE NMPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHS
HaumenoBanue paznena N dopMa TeKy1ero
Ne pasl Temartuka 3aHATHI/PabOT p yi
(Temsr) KOHTPOJIA
1. |BBeneunwne B qucuu- BBeaenue B cucTeMy CUMBOJIbHON MateMaTuku — Maple. Mat- JIP
TUIHHY. 0030p coBpeMeH- |puuHas jaboparopus MATLAB. OcHOBHBIE CHCTEMBI KOMITb-
HBIX CHCTEM KOMIThIOTEp- [F0TepHOit anreGpsr. Mathematica, Derive, Maple V, MathCAD,
HOIl MaTeMaTHKH Matlab.
2. |I'paduueckuii uaTEp- Cunrakcuc si3pika Maple V Release 4. CumBoITbI 1 iepeMeH- JIP
(hetic momp3oBatens na- |Hele. KOHCTaHTH M BHyTpeHHHE (QYHKIMH. THITBI JaHHBIX: IIe-
kera Maple. Dnemenrap- |ble 4ncia, APOOHBIE YKC/IA, YMCIA C IUIABAIOLIEH TOYKOM,
Has MateMaThka. MaTe- |CTPOKOBBIE THIIBI, OyJIEeBBI BBIPaXKCHUS, MOCIIE0BATEILHOCTH,
MaTHYECKHH aHAIN3 U MHOXKECTBA, CITUCKH, MACCHBBI, TaOJIUIIbI. Berancienue npee-
JMHelHas anredpa B noB. [ludpepenumposanue. CymmupoBanue. [1ponsseeHus.
Maple
3. Yerpoiicta BoiBoga. I'paduka 2D: 3ananue obnacreid, cTHiIH, JIP
I'paduueckue Bo3MOXX-  |mapaMeTpsl, mapaMeTpuyeckas rpaduka, noctpoeHue rpadu-
HocTH Maple. Pemienne  |KOB B pa3IM4HBIX CUCTEMax KOOpAMHAT, aHuManus 2D rpadu-
cucreM audepeHans- |[KoB, coBmeneHune rpa¢pukos. I'paduka 3D: onucanne pyHKIm
HBIX ypaBHEHHH B Maple |mais mocTpoeHus, mapaMeTpuIeckoe IIOCTPOSHNUE, IIBET TOBEPX-
HOCTH, CUCTEMBI KOOPAMHAT, TapaMeTpbl GyHKImH plot3d.
4. |lporpammupoBanne B |[IporpammupoBanne B Maple. Otianka mporpamm. MaruieTsl. JIP, PT3
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rpamm. Mamnetst. Co-
31aHne TpadUIeCKUX
00omoueK
5. PaGouas cpena MatLab OcCHOBHBIE  CBeIeHHs O  MarTpu4yHOil  jabopaTtopun JIP
P ~ IMATLAB. OcHOBHBIE O0OBEKTHI MATLAB.
Pa6ota c maccuBamu. M- N .
o ., |[lomp3oBarensckuit maTEpderic MATLAB. 3aganne MaTpHIb]
(haiiel. 3agaun TUHEH-
. U BEKTOpa. MaTpH4YHbIE U BEKTOPHbIC BBIYHMCICHUA. Perienue
HOU anreOphl U aHaTu3a . . .
CHCTEM JIMHEHHBIX YPaBHEHUI B MaTpU4HON popme
6. OcHOBHI rpadU4ecKoil BU3yann3anud BeIYHCICHUN. ['padukn JIP
BricoxoypoBHeBast rpa-
JIICKPETHBIX 0TcyeToB (yHKIMH. CO3/]aHue MacCHBOB JIAHHBIX
¢uxa. PenakrupoBanue o
Juist TpexmepHoit rpaduku. IlocTpoenne rpaduKoB MoBEpXHO-
rpaduKoB .
CTeH.
7. |Pemenne 3aga4 reopun  |PerieHue crcteM OOBIKHOBEHHBIX AU (HEpEHINATIBHBIX ypaB- JIP, PT'3
i depeHnInanTbHbIX HeHuil. Oneparopsl U GyHKIMH. MaccuBbl. MaccuBBI CTpYK-
ypaBHeHui. [IporpamMmmu- |[Typ. MaccuBsl sueex.
poBanue B MatLab.
8. |Otnanxa mporpamm. Pa- |O6paborka maHHbIX. OCHOBBI IporpamMmupoBaHusi. [lakeTs JIP, PI'3
6ota B cpene Guide. Co- |pacmmpenns MATLAB. GUI untepoeiic
3/IaHHE MTPUIIOKCHUH
9. |Texnomoruu moarotoBku |O0mue monoxeHus. OcHOBHAs KoHIenmwsa. Bepcrka. Jlocro- JIP, PI'3
JIOKyMeHTOB. [lakeT nHctBa u Hemoctatku LATEX. Ucxommenii ¢aiin. Komanmst
LATEX LATEX. dokyment. Ctip qokymenTa. CTHIb CTPaHUIIBL.

3amuTa naboparopuoit pabotsl (JIP), Bemmonnenue kypcoBoro npoekra (KIT), kypcosoii
pabotsr (KP), pacaerHo-Tpaduueckoro 3amanus (PI'3), nanucanue pedepara (P), acce (3), xon-
nokBuyM (K), rectruposanue (T) u 1.1.

2.3.4 IlpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBbie paboTsl HE TPETYCMOTPEHBI

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 o0ecneYeHHs I CAMOCTOSATEeIbHON PadoThI
o0y4yamuxcs M0 AMCHUILIAHE (MOLYJII0)

Ne Bug CPC

HepequL y‘IC6HO'MCTOZ[I/I‘IGCKOFO obecrnieyeHus JUCHUILIMHBI I10

BBINTOJIHEHHUIO CaMOCTOSATEIEHON PabOTHI

3aHATHS JIEKIIHOHHOTO H Ce-
MI/IHapCKOFO THUIIA

Metonnyeckue yka3zaHus JUIs TIOJTOTOBKH K 3aHSATHIM JICKITAOHHOTO U CEMU-
HApPCKOTo TUMa. YTBEepkIeHbI Ha 3aceaannu CoBera (aKyabTeTa KOMIIBIOTEP-
HBIX TeXHOJIOTHI U npukiananoit matematuku ®I'BOY BO «Ky6I'Y». IIpoto-
koJ1 Ne 2 ot 22 mas 2020 roza.

MeTtoandeckue yKa3aHus I TOJTOTOBKH 3cce, pedepaToB, KypCOBBIX padoT.
VY1BepkneHs! Ha 3aceanun CoBeta (akysbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI
n npuknaguoit Mmarematukn @I'BOY BO «KyoI'Y». [Ipotokon Ne 2 ot 22 mas
2020 ropa.

Meroauyeckre yKazaHHs 110 BBIIIOJIHEHUIO CAMOCTOSTENILHON paboThl 00y4a-
romuxcsl. YTBepkIeHsl Ha 3acenannn Coera (akynbTeTa KOMITBIOTEPHBIX
TexHonorui u npukianHoi Mmarematuk @I'BOY BO «Ky6I'Y». ITpoTokon Ne
2 ot 22 mas 2020 roxa.

Meroauyeckre yKa3aHUsl 110 BBIIIOJIHEHUIO pacdeTHO-TpadUuecKUX 3adaHuM.
YTBepxaeHs! Ha 3aceqannu CoBera (haKkysbTeTa KOMIBIOTEPHBIX TEXHOJIOTHHA
n npukinagHoit Matematuku @T'BOY BO «Ky6I'V». IIporokon Ne 1 ot 22 mas
2020 roga.

2 |TlogroroBka scce, pedeparos,
KypPCOBBIX PaboT.
3 | BeInosHEeHHE caMOCTOSITEINb-
HOH paboThl 00yJaronxcs
4 | BoimonHeHNe pacueTHO-Tpa-
(buueckux 3amaHuit
5 | Bemmonaenue mabopaTOpHBIX

pabort

MeToandeckrue yKa3aHUS 110 BBIIOJHEHHIO JaOOpaTOpHBIX paboT. YTBep-
*/IeHbI Ha 3aceqanny CoBeTa (haKkylbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U IPH-
knagHoi MmateMaTk PI'BOY BO «Ky6I'Y». IIpotoxon Ne 1 ot 22 mas 2020
roja.
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10 WHtepakTuBHBIE MeTOABI  |MeTOANYECKUE YKa3aHMs 110 MHTEPAKTUBHBIM METOJaM OOy4yeHus. YTBep-
00yueHUs XKIeHbI Ha 3acenanuy CoBeTa (GakysbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U IPH-
knagHoi MaTeMaTiHki PI'BOY BO «Ky6I'Y». IIpotokon Ne 1 ot 22 mas 2020

roja.

Y4eOHO-MeTOUYECKUE MaTepuaibl ISl CaMOCTOSTENbHONW paboThl OOyYaroIIMXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

— B MieyaTHOU (hopme yBeIMYEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B reyatHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBI TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAIOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH, IPUMEHsIeMbIe IIPU 0CBOCHUHU IMCUMILIAHBI (MO-
AyJas)

B cootBerctBun ¢ TpeboBanusmu OI'OC mporpamma AMCHUILIMHBI MpeaycMaTpUBaET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOUMX o0pa3oBaTelibHbIE TEXHOJOTHI: UTeHHE
JEKUUHA C HCHOJB30BAHUEM MYJIBTUMEIUMHBIX TEXHOJIOTUH; METOJ] MajblX TIpymi, pa3dop
IIPAKTUYECKUX 3a7a4 U KEHCOB.

ITpu 00yueHMH UCTIONB3YIOTCS CIEAYIOIINE 00pa30BaTEIbHbIC TEXHOIOTUN:

— TexHoJorust KOMMYHMKaTUBHOTO 0Oy4eHMsI — HampaBieHa Ha (opMUpOBaHHE KOMMYHH-
KaTUBHOW KOMIIETEHTHOCTHU CTYJIEHTOB, KOTOpas sBIIsieTCsl 6a30BOM, HEOOXOAUMOM Ui ajanTa-
IIUU K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— TexHomnorus pa3sHOypoBHEBOTO (AU} epeHInPOBaHHOT0) 00YUEHUS — MPEAToIaraeT ocy-
IIECTBJICHUE TI03HABATEIIbHON JIEATETLHOCTH CTYJIEHTOB € YUETOM UX MHIUBHYaJIbHBIX CIIOCOO-
HOCTEM, BO3MOKHOCTEN U HHTEPECOB, MOOUIPSIsl UX PEATTM30BBIBATH CBOW TBOPYECKUI OTCHIUAIL.
Cozlanue ¥ UCIoJb30BaHNE JUATHOCTUUECKUX TECTOB ABJIAECTCS HEOTHEMIIEMON YacTbhIO JaHHOU
TEXHOJIOTHH.

— TexHoJorust MOIYJIBHOTO O0y4eHUs] — MpeIyCMaTPUBAET JEJIEHHE COJEepKAaHUS JUCIH-
IUIMHBI Ha IOCTATOYHO aBTOHOMHBIE pa3/ieiibl (MOYNHN), UHTETPUPOBAHHBIE B OOIINI KypC.

— TexHoJ0rUs MHAUBHUAYATU3ALUNA O0YUEHHS — IOMOTAET PEeaTn30BbIBATH TUYHOCTHO-OPHU-
€HTHUPOBAHHBIN MOJIX0/l, YIUTHIBAS MHAUBHUIYyaJIbHbIE OCOOEHHOCTH U MOTPEOHOCTH yUYaIIUXCS.

— [IlpoexTHast TEXHOIOIHUSI — OPUEHTHUPOBAHA HA MOJAEIMPOBAHNE COLMAIIBHOTO B3aUMO/IEH-
CTBUS YUAILUXCS C [EJIbIO PEILIEHUS 3a/1a4H, KOTOpasi ONpeAeNsieTcsl B paMKaX MpogeccCHOHaIbHON
MOJTrOTOBKH, BBIJIEIISIS TY MJIM MHYIO TIPEIMETHYIO 00JIacTh.

— TexHomnorus oOyueHus: B COTpYAHUUECTBE — PEATU3YET UJICI0 B3aUMHOT0 00yUeHusl, OCy-
HIECTBIISASA KaK MHAMBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTH 3a PELICHUE YUeOHBIX
3az1ad.
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— HWrposas TexHOIOrusl — MO3BOJIAECT Pa3BUBATH HABBIKA PACCMOTPEHMS Psifia BO3ZMOXKHBIX
Croco0O0B pelIeHus MpodiieM, aKTUBU3UPYSI MBIIIICHHE CTYIEHTOB U paCKpbIBasi TMYHOCTHBIH 110-
TEHLUAJ KaKJI0r0 y4alerocs.

— TexHoorus pa3BUTUs KPUTHUYECKOTO MBILIEHHSI — CIIOCOOCTBYET (POPMHUPOBAHUIO PA3HO-
CTOPOHHEH JMYHOCTH, CHOCOOHOM KPUTHYECKH OTHOCHTHCA K MH(POpPMALUU, YMEHHIO OTOMpPATh
UH(OPMALIUIO JJISl PEHICHUS TTOCTABICHHOH 3a/1a4H.

KommiekcHoe ucnonb3oBaHue B yueOHOM Ipoliecce BCEX BbIIIEHa3BaHHBIX TEXHOJIOTUI CTH-
MYJIAPYIOT JIMYHOCTHYIO, MHTEJUIEKTYaJIbHYK) aKTHUBHOCTb, Pa3BUBAIOT I103HABATEJIbHBIE IIPO-
LIECChI, CIIOCOOCTBYIOT (POPMHPOBAHUIO KOMIIETEHLUH, KOTOPBIMU JI0JDKEH 00JanaTh Oyaylui
CIELUAJIUCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUI BKIFOYAIOT B CEO0SI:

— pabora B MaJbIX TpyImnax (KOMaH/e) - COBMECTHAs ACATEIbHOCTD CTYICHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIMJIEpa, HAIIpaBJICHHAs Ha PEIIeHUE 001Iel 3a1au MyTEM TBOPUYECKOTO CII0XKEHHS
pe3yIbTaTOB MHIUBUAYaAIbHON paOOThI YJIEHOB KOMAH/bI C JIEIEHUEM ITOJIHOMOYUI U OTBETCTBEH-
HOCTH;

— IPOEKTHAasi TEXHOJIOTUA - HHAMBUyalbHAasl UM KOJUIEKTUBHAS JESITEIbHOCTh IO 0TOOpY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa 1o ONPEIEIIEHHON TeMe, B pe3yJIbTaTe KOTOPOn
COCTaBIISIETCS IPOEKT;

— aHaJIu3 KOHKPETHBIX CUTYyalluH - aHaJIU3 peajibHbIX IPOOJIEMHBIX CUTYyallUil, UMEBILUX Me-
CTO B COOTBETCTBYIOIIEH 00J1IaCTH NPOPECCUOHATBHON NESATEIbHOCTH, U MOMCK BApPUAHTOB Jy4-
LIUX PELICHUN;

— Pa3BUTHE KPUTHYECKOTO MBIIUIEHUS — 00pa3oBaTeibHast JesTeIbHOCTb, HallpaBJIeHHAas Ha
pasBUTHE Y CTYJCHTOB Pa3yMHOIr0, pe(IeKCHBHOTO MBILIEHHS, CTIOCOOHOTO BBIIBUHYTh HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOXHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3adady M CHUTyallMd IIMPOKO MCIHOJB3YETCS Kak
npenojaBaTesieM, Tak U CTYIAEHTaMHU BO BpeMs JIEKIUil, Ja00paTOpHBIX 3aHATUN M aHanIu3a
pe3yIbTaTOB CAMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO MPH HCCIEIOBAaHUU HU
pELIeHNHN KaX /10l KOHKPETHOM 3a/1a4u HUMEEeTCs, KaK ITPaBUII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJ10i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

AnanTuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBbIE TPU U3YUYEHUN JUCIUILTUHBI
— JUIs JIAL ¢ OTPAaHUYECHHBIMUA BO3MOKHOCTSIMU 310POBbBS IIPEAYCMOTPEHA OpraHU3alysl KOHCYIIb-
TallUy C UCIIOJI30BAHNUEM JJIEKTPOHHON ITOYTHI.

4, OneHovHble CpeacrTea AJisl TEKyIIEro KOHTPOJIdA yClI€eBacMOCTH H HpOMe)l(yTO‘{HOﬁ
aTTeCTallun

O1eHOuUHBIE Cpe/ICTBA MPEIHA3HAYEHBI U1 KOHTPOJIS U OLIEHKH 00pa30BaTeNIbHBIX JI0CTH-
KEHUH 00y4aroIuXxcsi, OCBOMBIIMX MPOrpaMMy y4eOHON AUCHUIIIMHBI «CUCTEMBI KOMIBIOTEP-
HOM MaTeMaTHKN».

OneHoYHBIE CPEACTBA BKIIOYAET KOHTPOJIBHBIE MAaTE€pUaibl Ul NMPOBEACHUS TEKYLIEro
KOHTPOJI B popme 3cce, TOKIaAa-Ipe3eHTaluy o MpoOIeMHBIM BOIIPOCaM, Pa3HOYPOBHEBBIX
3aJjaHuil J1TabOpaTOpHBIX PabOT, KOHTPOJIBHBIX BOMPOCOB U NMPOMEKYTOYHOIl aTTecTalMu B
¢dopme BOIPOCOB M MHAMBUYaTbHBIX 3aJaHUN K 3a4EeTy.

CTpyKTypa OLIEHOYHBIX CPEIACTB JJIsl TeKYIIeil i MPOMEKYTOYHOM aTTecTAllul

Kon 1 HanmeHoBaHuE UH- HanmMeHoBaHME OLIEHOYHOTO CpeJICTBA
Ne Pesynbrarsl 00ydeHust
JIKaTopa . [Tpomexyrounas
n/n (B cooTBeTCcTBUH C 1. 1.4) Texymuii KOHTpOJIB
(B cooTBeTcTBUH C 1. 1.4) arTecTanus
NOIIK-8.1. 3.1 3naer dop- | JlabopaTopHast pabota | Bonpocs! Ha 3aueT
HOIIK-8.1 Hcnone3yer
MaybHble MatemaTudeckue | Nel-10 1-23
1 | Cucrembl  KOMIBIOTEP-
MOCTAaHOBKM 3aja4y  TeX- WunuBuayansHoe 3a-
HOTO MOZEINPOBAHUS IS .
HUKU U TEXHOJOTHH. nanne Ne 1-4
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MPaKTUYCCKOro MnprumMcHe-
HHS B 00JIACTH TCXHUKU U
TCXHOJIOTUH

HNOIIK-8.1 V.1 Vwmeer
MOJBb30BATECA  MOIYJISIMH
CHUMBOJIBHOI MAaTe€MaTHKH
B MaTeMaTH4eCKHX MaKe-
Tax.

Bormpocs! u1st yctHOTO
ompoca Nel-30
JlabopaTopnas paboTa
Nel-10

Bormpoc Ha 3auet
5-35 HauBuyatb-
Hoe 3aganue Ne 2

HOIIK-8.1 B.1 Bmameer
HaBbIKAMU  BBIIIOJIHEHHS
(hopMaNBHBIX Omepanuii B
cpefax CUMBOJIbHOM maTe-
MaTHUKH.

Bormpocs! u1st yctHOTO
ompoca Nel-30
JlabopaTopHnas pabota
Nel-10

Bormpoc Ha 3auet
1-56
NunuBunyanpHOE 3a-
nanue Ned

NOIIK-8.3. Hcnoms3yer
CHUCTEMBI KOMIIBIOTEPHON
MaTeMaTHUKU NIPH pelle-
HUUN UHXXCHEPHO-TEXHUYC-
CKUX U TEXHHUKO-3KOHO-
MHUYECKUX 3a7a4

NOIIK-8.3 3.1 3naer mate-
MaTHYEeCKyI0 (opmam3a-
M0 MH)XEHEPHO-TEXHHUYE-
CKHUX U TCXHUKO-DKOHOMMU-
YEeCKUX 3a/1ad.

Bormpocs! 1st yctHOTrO
ompoca Nel-30 Jlabo-
paTtopHas pabora Nel-
10

Bomnpoc Ha 3auer 12-
58

NunuBunyansHOE 3a-
nanue No 3

HOIIK-8.3 V.1 Ymeer pea-
JIM30BBIBATh IpaUuecKoe
NpEICTaBICHHE PE3yNbTa-
TOB pENICHUS PUKIIATHBIX
3a1a4 B 00JIACTH CO3IAaHUsI
CHCTEM aHallN3a W aBTOMa-
THYECKOTO YIIPaBICHUS |
MX KOMITOHEHTOB.

Bompocsl u1st ycTHOTrO
ompoca Ne20-58
JlabopaTopnas pabota
Nel-10

Bormpocs! Ha 3auer
WupuBuayansHoE 3a-
nanue Ne2, 4

HOIIK-8.3. Vcmomp3yer
CHCTEMBI KOMIIbIOTEPHOU
MaTeMaTUKH ISl OCy-
LIECTBJICHHUS HH)KEHEP-
HBIX PAacCueTOB B MHHOBA-
[IUOHHOU cepe

NOIIK-8.3 3.1 3naer dop-
MaJIbHBIC MATEMATHYCCKUEC
MOCTaHOBKH 3aj1a4 JUIs
OCYIIECTBIICHHS] HHKEHEP-
HBIX PaCUeTOB B MHHOBA-
IUOHHOU chepe

Bormpocs! st yeTHOTO
ompoca Nel-30
JlabopaTopHnas pabota
Nel-10

Bormpoc Ha 3auer
5-35 NuauBuyans-
Hoe 3azaHue Ne 3

HNOIIK-8.3. V.1 Ymeer
I10JIB30BATHCS MOI[yJ'ISIMI/I
CHUMBOJIBHOI MAaTEMAaTHUKH
B MaTE€MaTHUYECKHX IaKe-
Tax

Bompocsl u1st ycTHOTrO
ompoca Nel-30
JlabopaTopHnas paboTa
Nel-10

Bormpoc Ha 3ager
1-56
WunuBuayansHoe 3a-
nanue Ned

HUOIIK-8.3. B.1 Bimageer
HaBBIKAMU BEIIIOJIHEHUS
(hopmanbHBIX Omeparuii B
cpefax CMMBOJIBHOM Mate-
MaTHKH 11 HH)KCHEPHBIX
pacueToB

Bompocs! st yctHOTO
ompoca Nel-30 Jlabo-
patopHas pabota Nel-
10

Bormpoc Ha 3auer 12-
58

WNunuBuayansHoe 3a-
nmaune Ne 4

TunoBble KOHTPOJIbHbIE 32JaHUA WJIH MHbIE MATEPHAJIbI, HE00X0AUMBbIE 1JIfl OLEHKH 3HA-
HHUH, YMeHUIi, HABBIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapPaKTePU3yIIMX 3Tanbl popmu-
pOBaHUs KOMIIETEHIIUII B MpoLecce 0CBOECHUs1 00pa30BaTe/IbHOI MPOrpamMMbl
Ilepeuens 6onpocoe onsa ycmnozo onpoca
KomnbroTepHbIe CHCTEMBI MaTeMaTu4eckoil 00paboTku HH(OPMAIIMK B COBPEMEHHOM

=

No gk wh

MHUpeE.

Hcnonp30BaHNE MaTEMATUYECKUX ITAKETOB.
CumBonbsHOe 1uddepenunpoBanue B Maple.
CumBosIbHOE HHTETpHpOBaHue B Maple.
[Toctpoenue rpadukos pynkuuu B Maple.
[TocTpoenue moBepxHoctel B Maple.
[TocTpoenue moBepxHoctel B Maple.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.

Co3zmanue u oneparuu ¢ Mmatpuiamu B Maple.

Pemenune cucrem nuHEHHBIX ypaBHeHH B Maple.

Pemenne HenmHeWHbIX ypaBHeHHH B Maple.

Pewenne muddepeHnmansHbIX ypaBHeHH 1 uX cructem B Maple.

3agaun ontuMu3anuu B Maple.

Pemenne nuddepeHnmanbHbIX ypaBHEHHH ¢ YaCTHBIME ITPOU3BOIHBIMU B Maple.
Pemenne reomerpudeckux 3aaad B Maple.

OcHoBHBIE CBeleHUs 0 MaTpuuHOi 1aboparopun MATLAB

JleticTBUTENbHBIC U KOMILIEKCHBIC unciia cucteMbl MATLAB.

KoHCTaHTBI M CUCTEMHBIE IEPEMEHHBIE.

TexcroBble KOMMeHTapuu. [lepeMeHHbIe U IpUCcBaBaHUE UM 3HAYCHUM.

Omnepatops! u GpyHkiuu cuctembl MATLAB.

Coo06mieHus 00 omuOKax U UCIPABICHUE OLTHOOK.

®opmatsl uncen. PopMupoBaHue BEKTOPOB U MaTpull. Onepanuu ¢ paboyeit 0651acThio
U TeKcToM ceccuu. Jlepparmenranus padodeii ooactu. CoxpaHeHue padboueit ooactu
CECCHH.

Benenue nueBHuka. 3arpyska pabodeit 0651acTu ceccuu.

OO61mas xapakTepuCcTHKa MOJIb30BaTeNIbckoro uuTepderica. Oneparuu ¢ Oypepom ooOmMeHa
[TonsTre o Qaitnax-cueHapusx u daitnax-gynkuusx. Marepdeiic rpadpuyecknx oKoH.
OcHoBbl Tpaduyeckoi BU3yanu3anuu Beruucienuii cuctemsl MATLAB

[TocTpoenue rpadukos 2D.

[TocTpoenue rpadukos 3D.

OcHoBHbIe cpencTBa annmainuu cuctemsl MATLAB.

OOBEKTHI AECKPUIITOPHOU rpauKH.

["anepes TpexmepHO# rpaduku

Omneparops! u pynkunu cuctemsl MATLAB

@yHkuuu BpeMeHH U natel cucreMsl MATLAB.

CrneunanbHble MaTEMATUYECKUE (PYHKITHH.

Omnepanuu ¢ BEKTOpaMu U MaTpullaMu

Borunicnenue HOpMbI U uncen 00yCIOBIEHHOCTH MaTpullbl. OnpeneauTens 1 paHT MarT-
PHIIBL.

OO6parenre MaTpull - GyHKIUH Inv, piny.

Beruucnenne coOCTBEHHbBIX 3HAaUEHUI U CUHTYJISIPHBIX YHCEI Pa3peKEHHBIX MaTPULL.
MHoromepHble MacCHUBBI.

MaccuBsl CTPYKTYP.

MaccuBbl siueex.

OnemeHnTapHsble cpenctBa pemenus CJIY.

OcHoBHbIE cpeacTBa nporpammupoBanus cucreMsl MATLAB.

OcHoBHbIEe TUIBI aHHBIX cucTeMbl MATLAB.

Bunel nporpammupoBanus cucreMsl MATLAB.

M-aiinsl cuenapueB U pyHkuuit cuctemsl MATLAB.

CrtpykTtypa u cBoiicTBa aitnos cuienapuen cucrembl MATLAB.

CraTyc nepeMeHHBIX B (QYHKIHIX.

Crtpykrypa M-paiina-pynkuuu cuctemsl MATLAB. Cratryc nepeMeHHBIX 1 KOMaH[a
global.

OYHKIHH ¢ IEPEMEHHBIM YUCIOM apryMeHTOB. DYHKIIUYU MOJCUETa YUCia apryMEHTOB.
[lepemenHbIe varargin u varargout.
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51. OcHoBsl cuctemsl TEX.

52. Ctpykrypa nokymenTa B cucreme LATEX.

53. ®opmarupoBanue Tekcra B cucreme LATEX.

54. Ucnonb3oBanue cpen B cucteme LATEX.

55. 20. Habop matemarnueckux gopmyn B cucreme LATEX.

56. MaremaTunueckue cpensl B cucreme LATEX.

57. Ucnonb3oBanue niumoctpanuii B cucreme LATEX.

58. ITocTpoenue npesenTaiuii cpeacreamu nakera Beamer B cucreme LATEX.

Tunoevie 3a0anusn
3aoanue 1

1. Pa3noxuth 4KCIO HA MPOCTHIC MHOKHUTEIIU:

1.1. 6; 1.2. 16; 13. 26; 1.4. 38;
2. Haiitn HanGoNbIINI OOIIMIA JEITUTENH IBYX YHCEIL:

21. 64,16;2.2. 24,40;23. 27,48;2.4. 39, 52,

3. BbuncauTh BeIpakeHUE, MPEACTABUB PE3Y/IbTAT B BUJIE UKCIA C IUIABAIOIIEH TOUKOM:

3.1. 64 + 416 + 3! 3.3. 1416384 +1/32768 +3!
3.2. 1128 +3/8 + 3! 3.4. W65536 +17131072 +3!
3aoanue 2

1. Pemuts YpaBHCHUC U ITPOBCPUTH MMPABUIIBHOCTD ITOJTYYCHHBIX peH.IeHPIfII
11 x* =(x*=2)° 13.@2—5x+7f—{x—2xx—3}:0
12 [lg(x =3)[ =1 14 (x=2)x+D)(x+4)(x+7)=19

2. PemmuTsh cucTeMy ypaBHEHMMN:

+2y+3z=8
rreyTos x2 +y? +10x 10y = 2xy — 21
2.1. 3X+y+Z=6 23
2 x+y=5
2X+y+2z2=6
2Xx+y+z=7
Y x* —5xy +6y> =0
22.ix+2y+z=8 24.9 , 5
x“+y =10
X+y+2z=9
3. PemnTh HEpaBEHCTBO:
) 3 4—~x+1
3L x"(x+2)x-D'(x"+1)>0 3.3.ﬁﬁ3
— /X +
2 3
g2 X XZDx+2) 34. |x* —1-2x <0
x—3
3aoanue 3

crp. 12 u3 22



1. HaiiTn npou3BoaHYy10:
1.1. arcsin(x); x7*-e*; 13. th(x); tg°(x);
1.2. arccos(x); x’ -arctg(x); 14. cth(x); cos?(x);

2. Haiftu unrerpain:

dx p sin x dx m/2
2.1. , —_— cos? xdx
J.sm x '([ 1+x+x° 2-3-'|.1+smx J(;
1 /2
xdx sin x dx
2.2. sin® mxdx mpu m=1,2,...,
J.sm x '([1 x+x° 2.4. I —sinx’ J(; P
3. HaiiTu cremyromue mpeaeis:
Sx+2 . x2 —6x+ 8
3.1. lim , m-————
x—42x+3 x—>2x —8x+12°
~ 3x+5 . \/1+x+x2—\/l—x+x3 .
3.2. lim , lm )
x—)oo2x+7 x—0 xz—x
. x2 -9 . x2 —5x+6
3.3. lim , lim—————;
x—=3x° —=3x x—=3 x° =9
3aoanue 4
1. Pemnth ypaBHEHUS:
d
1.1. x(y -dH+y— y_ 1.3. ﬂ+ Xy = arcsin(x) + Xx;
dx dx 1-— )(2
dy  2xy Jy

=4

d 1+4x* 142

2. IToctpouth rpadMKy yKazaHHBIX HUKE QYHKIMN B 1€KapTOBOU U MOJIIPHOM CUCTEMAX KOOPU-
HAaT, cJIeJIaTh HAAMUCh 3arojOBKa PUCYHKA (HAAMUCH JOJDKHA OBITH BHITIOJHEHA B JIBE CTPOKH) U
MOJMUCaTh Ocu Tpaduka (s AeKapTOBOM CUCTEMBI KOOPIUHAT):

1.2. L+ xz)% +y =arctg(x) ; 1.4. arctg(x);
X

~IX

2.1. x> +sin(x?), x=-4..4; 2.3. . X=—T..TT;
exp(cos(—120x))
2.2.%, x=-15..15; 2.4. 3sin(3x), x=-1..10;

3. IlocTpouTs B MOJSIPHON cHCcTEMe KOOPAMHAT rpaduK mapaMeTpudecku 3aaHHON PyHKINH:

cos(l00t~%) 2

3.1.14tt=0..2x; 33. 1, ,1=0..2.2;
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3.2. 1,sin(2t),t =—99..99;

3aoanue 5

34.1,1-

sin(10t~%) 2, cos(l00t %) 2

t=-1..1,

3

Hanbl X = 1,5; y = 2; z = 3. Beruucauts @, b U3 TabauIp! s BApHaHTa, YKa3aHHOTO Ipe-
nmojaBaTesieM. BKITIOUNTh B OTYET MOJyYCHHBIE PE3YJIbTATHI.

Homep BapuanTa a b
1 2
] _ “fizf(x;‘” b="(arctg z+1/6)
e 2/(x? 1 4) y
35+¢"! 2 lv—axP
2 a= 3 © b= (y X} + ‘y x|
1+ x|y —tg 7] 2 3
A1 ,_L+cos(y=2)
3 - 2 2 2
]+x +} s +Sil’]22
25 4
3aoanue 6

B makere Matlab cocrtaBuTh nmporpamMmy, CofepIKaIero OnepaTopbl BETBICHHUS U IIMKJIA
Ha OCHOBAHUM 33aHus 13 Tabuuubl. [IpoBecTr oTIaAKy MPOrpaMMsl.

s n n

Hosmep | Bxojanoii

PoOpPMHPYEMBIH MACCHE Janata
BAPHAHTA _ MACCHB
1 2 3 d
By e Cihopmupoeate MaccHe Al H3 MHHH-
a,;, eCIH i<] MATEHBIX AEMEHTOR CTPOK MATPHIIE
I A by = 22 yrHave A umaccue Bl u3 MHHHMEJ‘ILHI:E[‘X
ji’ INEMEHTOB CTpOK MaTpHubsl B. Cpean
i=1.4,j=14 ANEMEHTOR Al u Bl naiTh makcu-
MaJlEHbL
B, ,rae CthopMupoeark Maccus C — cymmy
— i IMeMeHTOR MaccHROE A U B. Hafith
2 As Pi_ SIn") MAKCHMANLHEIE 3HAMEHUA MACCHEOB
i=1.5 A.BucC
Bhb(hprﬂe OnpenennTs MHHHMAIBHBIC YTEMEH-
7 A bii =sin(i)-sin( /) Tel B MaTpriax A v B (MA 1 MB).

i=1.4 j=1.4

BeapcnuTe C = AYBEMAFMB

PacuerHo-rpadmueckue pacuersbl (THIOBbIE 3a/IaHMA)

Tunoeoii pacuem Nel
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1. Co3zpaiiTe mocnenoBaTeIbHOCTH S1, COCTOSIIYIO U3 TPEX IEMEHTOB, KaXK/IbIH U3 KOTO-
PBIX ONpENEAETCS KaK Xi, rae | meHsercs ot 2 1o 3.

2. Coznaiite ciucok S2, copep Kamiuii 23IeMeHTHI X, Y, Z .

3. BemoanuTe moacTaHoBKYy X=2Y, y=3Z, Z=4X B cCUCOK S2: a) MOCIeA0BaTEIbHO, B) O/I-
HOBPEMEHHO.

4, BeImonHuTE MOACTaHOBKY X°=CO0S(Yy) B mocieoBaTeabHocTh S1, OnpesenuTe HOBYIO
MI0CJIEI0BATEIbHOCTD, 3aMEHUB B TIEPBOM WJICHE MOJIyY€HHON MOCJIE0BATEIEHOCTH (PYHKITUIO
cos Ha tg(x).

5. Cozpnaiite BekTop V1, aeMeHTaMu KOTOPOIO SIBJISIOTCS WIEHBI ClIMCKa S2; co3/1aiTe
BEKTOp V2, 37IeMEHTaMH KOTOPOTO SIBJIIIOTCS SJIEMEHTHI CITUCKa S2, BO3BEJCHHBIC B cTeneHb 1/3.

6. IMoxkmrounte naker linalg. Beruncnure ckanspHoe nmpousBeneHue BeKTopoB V1 u V2
(dotprod). Onpenenure anuny Bexktopa V1 (norm). Hopmupyiite Bektop V1 (normalize). ITpo-
BEpbTE, YTO JJIMHA BeKTopa V1 paBHa eUHMIIE.

7. Tonkmrounte maker LinearAlgebra. Onpenenute marpuiy M1 pasmeprocTa 3 X 3,
BBOJIS €€ 3JIEMEHTHI ITocTpouHo: 1** cTpoka - (2,4,8), 2*" ctpoka - (1,11,-5), 3" ctpoka - (-4,5,7).
Coznaiite matpuily M2, mprcBOUB Te K€ 3HAYEHUS SJIEMEHTaM MaTPHIIbl, HO MO cTonbnam. Bol-
YUCIIUTE CKAISIPHOE Mpou3BeeHne Marpuil M1 u M2.

8. a) Beruucnure ans matpuubl M1 ornpenenurens, paHr, COOCTBEHHBIE 3HAUEHUS U COO-
CTBEHHBIC BEKTODEI.

0) CocraBbTe a5 MaTpuilbl M1 XapakTepuCcTHYECKYI0 MAaTPHILY, BBIYMCIUTE €€ ONPEIeIUTENb, B
MOJTyYeHHOM YPaBHEHHH OTIPE/ICIINTE HEU3BECTHBIC M CPABHUTE TTOYYEHHBIN pe3ylbTaT ¢ CO0-
CTBEHHBIMU 3HAYEHUSIMU, MTOJTYYCHHBIMH B 11.2).

9. IMoxkmrounte naker student. Berurcnure, ncmonb3yst ero GpyHKIKY, UIOINAIL PUTYPBI
3aKmoueHHoi Mexy kpuBbiME (X2 / 3) - 2 1 In(X) (s x>0). (intercept, Doubleint, value). Cpas-
HUTE MOJYYCHHBIH PE3y/IbTAT CO CTAHAAPTHBIM MMOBTOPHBIM HUHTETPAJIOM.

10.  Onpenenute ¢pyHkuuio F(X) , BRBIMUCIAIONIYIO YHCIOBOE 3HAUEHUE HEONPEIEIICH-
HOT'0 MHTErpajia oT QYHKIMHU Sin(X), UCTIONb3YS:

a) (hyHKIIMOHAJIBHBIN OIepaTop,

0) ¢yukiuto unapplay.
Brruncaure 3Hauenue F B Toukax x = Pi/2; u x = Pi/4;
11.  Cosnaiite pynxmuio g(X), paBHYIO X2, eciu X2>4, 1 paBHYIO -2*X? |, ecinu x°<4, mc-

noJab3ys GyHKIMIO piecewise (cM. cripaBky Maple).
[Toctpoiite rpaduk pyHKIINU, UCTIOIB3YsI KOHTEKCTHO-3aBUCUMOE MeHIO0.(bbicTpoe mocTpoenune
rpaduKoB)

Tunoeoit pacuem Ne2

[TpoBecTu pacuets B makere Matlab

Bapuanm Nol Bapuanm No2
1 | Haiitu 3HaueHne MaTpuaHOTO MHOTOWIeHA f(A) 1 | Haiitu 3HaueHne MaTpHIHOTO MHOTOWIeHA f(A)

f@)=—2°+322 +2 -2, A=(2 —1) fl@) =2 + 32> + 22 - 1, A=(_01 —32)

-3 0
2 | Pemnth ypaBHEeHHE 2 | Peunth ypaBHEHHE
3-z z+2|_, 6 3 z-1
z+1 z-1|" 2z 1 0 {=0.
4 z+2 2
3 | Haiitn npomssenenns Matpur A-AT mw AT - A 3 | [IpoBepuTh, KOMMYTHPYIOT Jii MATPUIIEI A U B
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1 -2 0
3 5 -7
-4 1 2

BeruncnnTs nHTErpalt (0TBET M300pa3uTh B BUAE: 3a-
JIAHHBII TPUMEP=YHCIIO)

Brruncants uHTErpan (OTBET M300pa3suTh B BUJE!
3az[aHH1,1p"1 MIPUMEP=UUCIIO)

2
e'[*11+In(x—1) arctgx X
Lin(xt)y, j

o x-1 1+ x?

5 | Haiiti 9acTHEIE IPOU3BOAHEIE OZ/0x 1 OZ/Oy 5 Hanm MPOHU3BOJHEIE TIEPBYIO U BTOPYIO
X
z=Intg (;)
y = In(x N/ )— J1+ % arctg x.

6 | Bruncaute npenenst GyHKINHA. 6 | Beruncnuth npenens GyHKIHHI.

lim L~ C0S2X . 1-3x+1

. | .

X > 0C0S7X — COS3X x> 0cos[z(x+1)/2]
7 | Iocrpouts rpaduku ¢yHkiuid u Haiti mwiomans | 7 | [locrpouts rpadukn GyHKIME W HAWTH IUIOMIAAb

Ha OTpe3Ke Ha OTpEe3Ke

2 2-X
y=1+§/2 x—1)"(x-7), [-1 5] y= 10x [0, 3] y:_e
) L 1+x*° 1 2-X
y=3In——-
-3
33‘{CTHO'3K33MCH3HI/IOHHBI€ MaTepuajJabl AJA leOMe)KyTO‘lHOﬁ arTreCranumn (3K3a-
MeH/3a4eT)
1. KOMHBIOTCPHBIC CHCTEMBI MaTeMaTHUUECKOM O6pa6OTKI/I I/IHCI)OpMaI_[I/II/I B COBpEMCHHOM

©ooNoORWD

NNRPRPRREPRREBRRRRR
PO WOWWNOUAWNEO

MUDE.

Hcnonp30BaHNE MaTEMATUYECKUX ITAKETOB.
CumBonbHOe 1uddepenunpoBanue B Maple.
CumMBoabpHOE HHTErpUpoBaHue B Maple.
[Toctpoenue rpadpukos ¢pynkuuu B Maple.
[Toctpoenue noBepxHocTeil B Maple.
[Toctpoenue noBepxHocTeil B Maple.

Co3znanue u onepauuu ¢ Matpunamu B Maple.
Pemenue cucrem nnHelHbIX ypaBHeHHH B Maple.

. Penienne HenuHelHbIX ypaBHeHul B Maple.

. Pemenne nuddepeHnnanbHeIX ypaBHEHUH 1 ux cucrteM B Maple.

. 3amaun onTumu3anuu B Maple.

. Pemenne nuddepeHnnanbHpIX ypaBHEHHUH ¢ YaCTHBIMH MPOU3BOAHBIMU B Maple.
. Perenne reomerpuueckux 3agad B Maple.

. OcHOBHBIE cBeIeHHsI 0 MaTpuyHO# 1aboparopunt MATLAB

. JleficTBUTEIbHBIC Y KOMIUICKCHBIC yncia cuctemMbl MATLAB.

. KoHCTaHTBI ¥ cCTEMHBIE IEPEMEHHBIE.

. TexcToBble KOMMeHTapuu. [lepemMeHHbIE M IPHUCBaNBaHNE UM 3HAUCHUH.

. Oneparops! 1 ¢pynkuuu cucremsl MATLAB.

. Coobuiennst 06 omOKax U UCTIpaBIEHUE OIINOOK.

. ®opmatsl uncen. DopMupoBaHre BEKTOpOB U MaTpull. Oneparun ¢ pabodei 001acThI0
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22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.

51.
52.
53.
54.
55.
56.
57.
58.

U TeKcToM ceccuu. Jlepparmenranus padoueit oomactu. CoxpaHeHue padoueit oomactu
CECCHH.

Benenne nueBHuka. 3arpyska padoueit 00J1acTu CeCCumu.

OO01m1ast xapaKTepUCTHKA M0JIb30BaTeNbCKOro nHTepdeiica. Onepaunu ¢ 6ydhepom odmena
[TonsiTHe o daiinax-cueHapusx u ¢ainax-¢pynkuuax. Marepgeiic rpadhuyeckux OKoH.
OcHoBbI TpaduyecKoil BU3yanu3anuu Beraucienuii cuctemsl MATLAB

[Toctpoenue rpadukos 2D.

[Toctpoenue rpadpukos 3D.

OcHoBHbIe cpenicTBa anumainu cuctemsl MATLAB.

OOBEeKTHI AECKPUNITOPHON TpaduKu.

["anepest TpexmepHoOii rpaduKu

Omnepatops! u ¢pyHkiuu cucteMsl MATLAB

@yHKUMU BpeMeHH U natel cuctembl MATLAB.

CrienuanpHble MaTeMaTHyecKue (QyHKIHH.

Onepanuy ¢ BEKTOpaMU U MaTpuLiaMu

Brruncnenrie HOpMBI B yuces 00yCIIOBICHHOCTH MaTpuIlbl. OnpeneauTens U paHT MaT-
pULBL.

OO6parenne Matpuil - GyHKIIUH inv, pinv.

Brruncnenrie coOCTBEHHBIX 3HAUEHUN M CUHTYJISIPHBIX YUCEIl Pa3peKEHHBIX MATPUIL.
MHoroMepHble MaCCHUBBI.

MaccuBbl CTPYKTYP.

MaccuBsbl siueek.

DneMeHTapHsble cpeactsa pemenus CJIY.

OcHoBHbIE cpefcTBa nporpammupoBanus cucreMsl MATLAB.

OcHoBHbIE TUTIBI TaHHBIX cucTeMbl MATLAB.

Bunel nporpammupoBanus cucreMsl MATLAB.

M-aiinsl cuenapueB u pynkumii cuctemsl MATLAB.

CrtpykTypa u cBolicTBa (aitno cueHapueB cuctembl MATLAB.

Craryc nepeMeHHbIX B PyHKIHUSX.

Crpykrypa M-¢aiina-pynkunuu cuctemsl MATLAB. Craryc nepeMeHHBIX 1 KOMaH[a
global.

DYHKIMH ¢ IEPEMEHHBIM YUCIOM apryMeHTOB. DYHKIIMYU MOJCUYETa YHUCia apryMEHTOB.
[Tepemennsle varargin u varargout.

OcHoBsl cuctemsl TEX.

Crpykrypa nokymenta B cucreMe LATEX.

®opmatupoBanue Tekcra B cucteme LATEX.

Hcnonrs3oBanue cpen B cucreMe LATEX.

20. Habop matemaruueckux gopmyn B cucteme LATEX.

Marematuueckue cpensl B cucreme LATEX.

Hcnonp3oBanue wimoctpauuii B cucteme LATEX.

[TocTpoenue npe3entanuii cpeacTsamu nakera Beamer B cucreme LATEX.

Kpurtepun oneHuBanus pe3yjibTaToB 00y4eHHs

Kpumepuu OUeHUuBaARUA no 3auemy:
«3auemy CTaBUTCs, €CJIU CTYACHT CTPOUT CBOM OTBET B COOTBETCTBHHU C IJIaHOM. B oTBETE

MPEJICTABJICHBI PA3IMYHBIC MOAXOMABI K Mpo0iieMe. Y CTaHABIMBACT COACPIKATEIBHBIC MEXKIIPEI-
MeTHbIE CBsI3U. Pa3BepHyTO apryMeHTUPYET BbIABUTa€MbIE MTOJIOKEHUS, IPUBOIUT YOS TUTEIbHbBIE
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pUMepBbl, 00HAPYKUBACT MOCIEAOBATEIbHOCTh aHaM3a. BRIBOIBI IpaBUiIbHEL. Peub rpamMoTHa,
UCTIONB3YyeTCs IpodecCHOHaIbHast JIEKCUKA. JJeMOHCTpUpYeT 3HaHHE CIeHUAIbHON JIUTEPaTyphl
B paMKax yqe6H0r0 METOANYCCKOI'O KOMIIJICKCA U JOIMOJIHUTCIIbHBIX NCTOYHHUKOB I/IH(I)OpMaL[I/II/I.

«He3auemy cTaBUTCS, €CIIM OTBET HEIOCTATOYHO JIOTMYECKH BBICTPOCH, IUIAH OTBETA CO-
Omoaercst HerocnenoBaTeabHo. CTYAEHT 00HAPYKHUBAET CIA0OCTh B Pa3BEPHYTOM PACKPBITUU
po(heCcCHOHANLHBIX MOHATHI. BEIIBUTaeMbIe TIOJI0KEHUS ISKIAPUPYIOTCS, HO HEAOCTATOYHO ap-
FyMEHTUpPYIOTCsA. OTBET HOCUT NMPEUMYUIECTBEHHO TEOPETUUYECKUN XapaKTep, IPUMEPbI OTCYT-
CTBYIOT.

O1eHOYHBIE CpPeNCTBA AJIsi HHBAIHUOB M JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NUYECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IPEJOCTABIIAETCS JOMOJIHUTEIBLHOE BPEMS /1JIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIPH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YJIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS] MCIIOJIb30BAHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIsl 00yYaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS
¥ WHBAJIHMJOB IpOIEIypa OLEHWBAHUS PE3yIbTaTOB OOYUYCHHS MO JUCIUILUIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tponeypa onieHUBaHUS pe3yIbTAaTOB 00yUEHHS MHBAJIUIOB U JIUII C OTPAHUYCHHBIMHU BO3-
MOYKHOCTSIMH 3/J0POBbS 110 AUCLUIUIMHE (MOAYIIIO) IpelycMaTpUBaeT peocTaBieHue HHpopma-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbBSI U BOCIIPUATHS HHPOPMAITUH:

JUist I ¢ HapyILEHUSIMH 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTa:

— B TIle4aTHOU opme,

— B (popMe 2JIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAOLIUXCS.

S. Ilepevenb y4eOHOM JIUTEpaTyphl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1. OcHoBHas1 JMTepaTypa

1. Tponun, M. I1. OcHOBBI MaTeMaTHUECKOM 00paboTKK MHPOpMAIIHH : yueOHOe mocobue
i By3oB / M. II. Tponiun. — Mocksa : M3natensctBo HOpaiit, 2022. — 185 ¢. — (Beiciiee
obpaszoBanue). — ISBN 978-5-534-14978-4. — Tekcrt : anexTpoHHbIH / OOpa3oBarenbHas miaT-
dopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/496844 (nara ob6pamenus: 05.07.2022).

2. KpacaBun, A. B. KomnbroTepHblil mpakTHKyM B cpefie matlab : yuebHOe mocobue s
By30B / A. B. Kpacasun, . B. Kymarynos. — 2-e uza. — Mocksa : M3garensctBo FOpaiit, 2022.
— 277 c. — (Boiciiee obpazoBanue). — ISBN 978-5-534-08509-9. — Tekcr : »yeKTpoHHBIN //
Oo6pazoBarenpHas mnatdopma FOpaiir [caitt]. — URL: https://urait.ru/bcode/494519 (nata obpa-
menus: 05.07.2022).

3. Cmsukos, B. C. O6parnbie npukiaaabie 3a1a4u 1 MatLab : yae6Hoe ocooue / B. C.
CusukoB. — Cankr-IletepOypr : Jlans, 2021. — 256 ¢. — ISBN 978-5-8114-1238-9. — Tekcr :
AJICKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/167903 (mara obpamenus: 05.07.2022).
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5.2 lonoiHUTEILHAS JIUTEPATypPa

4. Boinkos, B. lO. AnanTuBHbIe 1 ”HBApUAHTHBIE AJITOPUTMBI OOHAPYKEHHUSI 0OBEKTOB Ha
n300pakeHMsIX U UX MozenupoBanue B Matlab : yuebnoe nmoco6ue / B. FO. Bonkos. — 2-¢ u3f.,
nor. — Cankr-IlerepOypr : Jlanb, 2022. — 192 c. — ISBN 978-5-8114-1656-1. — Tekcr : aiiek-
TPOHHBIH // Jlanp : ANEKTPOHHO-OMOIMOTeYHAS cucTema. — URL:
https://e.lanbook.com/book/212222 (nara obparuenus: 05.07.2022).

5. I'aBpunos, M. B. Nudopmaruka u nHGOPMALMOHHBIE TEXHOJIOTUH : y4eOHUK I BY-
30B / M. B. T'aBpuiios, B. A. Knumos. — 4-¢ u3n., nepepad. u non. — Mocksa : U3narenscTBo
FOpaiit, 2022. — 383 ¢. — (Bsicmee o6pazosanne). — ISBN 978-5-534-00814-2. — Tekcr :
eKTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/488708 (mara obpamenus: 05.07.2022).

6. Mamuurep, B. A. Uudopmatnka u MaremaTKka. PelieHne ypaBHEHHH M ONTHMHU3AIMS B
mathcad u maple : yueOHUK ¥ MPaKTUKYM /IS IpUKiIaaHoro OakanaBpuara / B. A. lamunrep, C. 1. Cu-
MOHYEHKOB. - 2-€ U3/l., UCTp. ¥ 1011 - M. : FOpaiit, 2018. - 161 c. - https://biblio-online.ru/book/373E27B2-
F2B8-4BC9-9D66-EFFA2353B4D1.

5.3. Illepuoauyeckne U3IaHNUS:
He ucnonb3yrores.

5.4. UnuTepHeT-pecypchl, B TOM YHCJIe COBPeMEHHbIe MPo(ecCHOHATbHbIEe 0a3bl 1aH-
HBIX 1 HH(OPMALMOHHBIE CTIPABOYHBIE CHCTEMbI

Onexmponno-oudbnuomeunwvle cucmemst (I6C):

1. BBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvuvie 6a3vl OanHbIX

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natennbctsa Wiley https://onlinelibrary.wiley.com/
4
5

HayyHas s/1eKkTpoHHas bubanoteka (HIB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoil miar-
dopme HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru
6. HauuoHanbHasA 3/1ekTpoHHas 6ubavoTeka (IOCTYN K DJNEKTpOHHOW OMOIMOTeKe auccepra-
it Poccuiickoit rocynapcrBennoit oudmuoreku (PI'B) https://rusneb.ru/
7. [pesupeHTckas 6ubavoteka um. b.H. EnbunHa https://www.prlib.ru/
8.  Basa maHHbix CSD KeMbpuaKCKoro LeHTpa Kpuctanaorpabuyeckmx AaHHbix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexktopuym TB" http://www.lektorium.tv/
17. Yuusepcuretckas unpopmannonnas cucreMma POCCUS http://uisrussia.msu.ru
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HH@OpMﬂb;uOHHble CnpasovHbvle cucmemabl

1. KoncynbranT [ntoc - cipaBoyHasi mpaBoBasi cucteMa (J0CTYII TI0 JIOKaIbHOM CETH ¢ KOMIThb-
I0TEPOB OMOJIMOTECKN )

Pecypcor c6o600n020 0ocmyna

1. KuGepJlennnka http://cyberleninka.ru/;

2. AwmepukaHcKas maTeHTHas 06a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEpCTBO HayKH | BhIcIIero oopa3zoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanpHbiii moptan "Poccuiickoe obpazoBanue"” http://www.edu.ru/;

5. Hudopmannonnas cucrema "EamHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyekuus mupoBeIX 00pa3oBaTeNbHBIX PECypCcoB http://school-collection.edu.ru/ .

7. TIpoekt I'ocynapcTBeHHOTO HHCTHTYTA pyccKoro sizbika nMeHu A.C. Ilymkuna "OGpa3oBa-
HUE Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-uH(pOpMaMOHHBIH TTopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyx06a TeMaTH4YeCKHX TOJKOBBIX cioBapeil http://www.glossary.ru/;

10. CnoBapu ¥ SHIMKIJIONEANH http://dic.academic.ru/;

11. OO6pa3oBarenbHbIi mopran "Yueba" http://www.ucheba.com/;

12. 3akoHonpoekT "06 06pasoBaHuu B Poccuiickol Pepepaummn”. Bonpocsl 1 oTBETHI http://xn--273--
84d1f.xn--plai/voprosy i otvety

Cobcmeennvie d1ekmponHble 00pazoeamenvhvle U uHpopmayuonusie pecypcol Kyol'y

Lo

OnexTpoHHbIi Katanor Hayunoit 6ubanorexu Ky6I'VY http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubnuoreka TpyaoB yueHbix Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOIyIbHOTO TMHAMUYECKOTO 00y4eHus http://moodle.kubsu.ru

ba3a yueOHBIX TI1aHOB, y4eOHO-METOANUECKUX KOMIUIEKCOB, yOIHUKaIuil 1 KoH(pepeHIHii
http://infoneeds.kubsu.ru/

5. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTMH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. OneKTpoHHbIE 00pa3oBaTeNbHbIE peCypChl Kapeapbl THPOPMAIMOHHBIX CUCTEM M TEXHOJIOTHH
B oOpazoBanun KyOI'Y wu HayuyHo-meroamueckoro sxypHaia "IIKOJIBHBIE T'OJlbI"
http://icdau.kubsu.ru/

w

>

6. MeToauyeckue ykazaHus JJisi 00y4arOUIUXCsl 10 OCBOEHUIO TUCIUNIMHBI

[To xypcy npenycMOTpEeHO ITPOBEACHUE JIEKIMOHHBIX 3aHATHMI, HA KOTOPBIX Jae€TCsl OCHOB-
HOM TEOPETUYECKUM MaTepuaj, JJabOpaTOPHBIX 3aHSTHH, MO3BOJISIONIMX CTYJACHTaM B TOJTHOU
Mepe 03HAKOMUTBCS C MIOHATUAMU TEOPUHU BEPOSTHOCTEN U OCBOUTHCS B PELIEHUU IPAKTUYECKUX
3a/1ay.

Baxkneiiimmm 3Tanom Kypca SBIS€TCS caMOCTOsTeIbHas padota mo mucruruimae «Kype
TEOPHUH BEPOATHOCTEN.

[enpro caMmocTOATEIHHON Pa0OTHI OakanaBpa sSBISETCS YIayOIeHHe 3HAHUMN, TOTYYeHHBIX
B pe3yJibTaTe ayJUTOPHBIX 3aHATUN. BblpabaThiBalOTCSI HABBIKM CAMOCTOATEIbHONW paboThl. 3a-
KPETUISIFOTCS OMBIT U 3HAHUS, TIOJTYYCHHBIE BO BpeMsl JTa0OPATOPHBIX 3aHATUH.
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CaMocTosiTenpHast paboTa CTYIEHTOB B X0J1€ U3yUEHUS JUCIUTUINHBI COCTOUT B BBITTOTHE-
HUW WHAWBHIYaTbHBIX 33JaHUH, 3a1aBACMbIX IIPEIIOIaBaTeNIeM, BEIYIIHM JIA00OpaTOpHBIE 3aHs-
THsI, IOATOTOBKH TEOPETHUECKOTO MaTepralia K J1ab0paTOpHBIM 3aHITHIM, HA OCHOBE KOHCIIEKTOB
JCKIMHA U y4eOHOW JTUTEPaTyphl, COTJIACHO KAJICHAAPHOMY IUIAHY U MOJTOTOBKH TEOPETHYECKOTO
MatepHaia K TeCTOBOMY OIPOCY, 3a4€Ty U 3K3aMEHY, COTJIACHO BOIPOCAaM K IK3aMEHYy.

VYkazanusi 1o opopMIICHHIO padoT:

- paboTa Ha 7a0OPATOPHBIX 3AHATHIX U KOHCIIEKTHI JICKIIMA MOTYT BBIIIOJIHATHCS HA OT-
JENTBHBIX JIUCTaX MO0 HEMOCPEICTBEHHO B paboueii TeTpaiy;

- oopMIICHIEC HHIUBUIYaTbHBIX 3aJaHUN KEJIATEIBbHO Ha OTACIBHBIX JINCTAX.

[TpoBepka MHAWBUAYAIBHBIX 3a/IaHUI IO TeMaM, pa300paHHBIM Ha JTA0OPATOPHBIX 3aHS-
THUSIX, OCYILECTBIIICTCS Yepe3 HEeJeN0 Ha TEKYIIEM J1a00paTOpHOM 3aHITHH, TUOO B TEUCHUE He-
JISITU TIOCJIE 3TOTO 3aHATHS HA KOHCYJIbTAIHH.

JJ1s pa3bsICHEHHS HEMOHSTHBIX BOIIPOCOB JICKTOPOM M ACCHCTEHTOM €XKECHEIETHHO MTPOBO-
JSTCS. KOHCYJIBTAI[K, O BPEMEHHU KOTOPBIX TPYIIIBI H3BEIIAIOTCS 3apaHee.

B ocBoeHWW NUCHUTUITMHBI WHBAJTUAAMH U JIUIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
37I0POBBSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyaslbHas ydeOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOrO MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO TPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIOCOOCTBYIONTUM HHIMBUTYaTU3allM O0yICHHS U YCTAHOBJICHUIO BOCIIUTATEIILHOTO KOHTAKTa
MEXIy MpernojaBaTelieM W OO0yJaroIUMCs HHBAJIMIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YyeMbIX NIPH OCYLIECTBJICHUHU
00pa30BaTeILHOIO MPoUEecca MO0 AMCHHUIINHE

7.1 llepeyeHb HHPOPMATMOHHO-KOMMYHHUKANMOHHBIX TEXHOJIOTH A

1. IlpoBepka UWHAMBUAYATIbHBIX 3aJaHUM W  KOHCYJIHTHPOBAaHHE TMOCPEICTBOM
ANEKTPOHHOM MOYTHI.

2. Ucnonb30BaHue DIEKTPOHHBIX MPE3CHTAIMH TMpPH MPOBEICHUU JEKIMOHHBIX U
a00paTOPHBIX 3aHSATHUH.

3. Ucnonb3oBaHne MaTeMaTHUECKUX TAKETOB TPU BHIMOTHEHUH WHIUBUIYaTbHBIX
3aJaHuH.

4. CnpaBouHo-tipaBoBas cuctema «KoncymnbpranT [lmroc» http: //www.consultant.ru

5. Iopran oTkpeITEIX AaHHBIX Poccuiickoit @enepepaunu https://data.gov.ru

6. baza OTKpBITBIX MJaHHBIX MUHHCTEpPCTBA TpyAa ¥ COLMANBHOW 3amuTel PO
https://rosmintrud.ru/opendata

7. baza  nmanHHbIx ~ Hay4yHOlf  3J€KTpOHHBIH oubsnmoreku eLIBRARY.RU
https://elibrary.ru/

8. ba3za nanubix Becepoccuiickoro HHCTUTYTa Hay4YHOH U TeXHU4eckoi nHpopmanuu (BU-
HUTH) PAH http://www2.viniti.ru/

9. ba3pl MaHHBIX U aHATUTHYECKUE MYOJMKAINH «YHHUBEPCUTETCKass HHPOpMAIIMOHHAS
cuctema POCCUS» https://uisrussia.msu.ru/

10. ITonnas marematndeckas 0a3a manueix ZDMATH https://zbmath.org/

11. www.statlab.kubsu.ru

12. http://www.statsoft.ru/home/textbook/default.htm

13. http://statsoft.ru/solutions/

14. http://window.edu.ru/window/catalog

15. http://www.exponenta.ru

7.2 IlepeveHb JIMIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPaMMHOTI0 00ec-
ne4YeHnus
1. Onepammonnas cuctema MS Windows.
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2. WurerpupoBannoe oducHoe npuinoxenue MS Office.
3. IIporpammuoe oOecrieueHre sl OpraHUu3aluK YIIPaBIsieMOTro KOJUICKTHBHOTO U 0e3-
OIacHoro pocrymna B MHTepHer.

8. MarepuaibHO-TEXHUYECKOE O0ecnedeHne 1o JUCHUuIIuHe

B kauecTtBe MarepuaibHO-TEXHHUYECKOTO 00ecneueHus AUCUUIUIMHBI UCIIONIB3YIOTCS - MIPO-
eKIIMOHHOE 000pyAoBaHue (II(POBOI NPOEKTOP, IKPaH, HOYTOYK, UHTEPAKTUBHAS JIOCKA).

J11st mpoBeIeHUSI 3aHATHI UCHIONB3YIOTCS ayAUTOPUH € Y1eOHON MeOeIbIo (CTOJIBI, CTYIIbS),
COOTBETCTBYIOLIEN KOJIMYECTBY CTYIAEHTOB U MO3BOJISIOLICH OCYIIECTBIIATh YIPAKHEHUSI 10 MOJE-
JUPOBAHUIO KOMITBIOTEpPHBIE KJacchl. CTYAEHTHI U MpEnofaBaTesid By3a UMEIOT MOCTOSIHHBIN J10-
CTYII K 3JIEKTPOHHOMY KaTaJIOTy yueOHOM, METOANYECKON, HAyYHOU JIuTepaType, NepruoanuecKuM

HU3JJaHUAM U apXUBY cTare.

N Bun pabor

HanmMenoBanue yueOHOH ayTUTOPHUH, €€ OCHAIIICHHOCTH 000pY/10-
BaHHEM M TEXHUYECKUMHU CPEACTBAMU OOYyUECHHUS

1| JlekumoHHEBIE 3aHATUA

JIeKIMOHHAsA ayAMTOpPHs, OCHAIIECHHAs MPE3EHTAIIMOHHOW TEXHH-
KOU (IIPOEKTOp, SKPaH, KOMIBIOTEP/HOYTOYK), COOTBETCTBYIOIINM
[IpOrpaMMHBIM 00€CIIEUEHHUEM, a TaKKe HEe0OXOIUMON MeOelblo
(mocka, CTONBI, CTYTIbSA).

(aymuropuu: 129, 131, 133, A305, A307).

2| JlabGopatopHble 3aHs-
THUS

KomnbroTepHblil Ki1acc, yKOMIUIEKTOBAHHBIA KOMIBIOTEpAMH C JIH-
[EH3MOHHBIM NPOTPAMMHBIM OOecrieueHneM, HeoOXoauMoil mebe-
JBIO0 (IOCKa, CTOJBI, CTYJIbS).

(aymuropum: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).

3| I'pynmoBsie (MHAUBH-
nyajabHblE) KOHCYIIb-
TaIuu

AymuTopust ISl CEMHHAPCKHUX 3aHATUH, TPYNIIOBBIX M WHAMBHIY-
aNbHBIX KOHCYNbTALUN, YKOMIUIEKTOBaHHBIE HEOOXOAUMOI Mebe-
JBI0 (I0CKA, CTOJIBI, CTYJIbS).

(ayautopuu: 129, 131).

4| Texymuii KOHTPOIb,
IIPOMEKYTOUHAs aT-
TecTauus

Aynuatopus JUI CEMUHAPCKUX 3aHATHH, TEKYIIEr0 KOHTPOJISI H MPO-
MEXYTOYHOM aTTeCTaIlH, YKOMIUIEKTOBAaHHAsI HEOOX0IMMOi1 MeOe-
Tp10 (HOCKa, CTOMNBI, CTynbs) (aymutopuu: 129, 131, 133, A305,
A307, 147, 148, 149, 150, 100C, A3016, A512), koMObroTepamu ¢
JUIEH3UOHHBIM TPOTPAMMHBIM 00€CIIeYeHHEM U BBIXOJOM B WH-
tepuet (106, 106a, A301)

5/ CamocrosrenbHas
paboTta

Kabuner niist caMoCTOSITENHHOM pabOThI, OCHAIIICHHBI KOMITBIOTEP-
HOM TEXHUKOM C BO3MOKHOCTBIO MOJKIIIOUEeHHUS K ceTH «IHTepHeT»,
MIpOrpaMMOil dKPaHHOTO YBETWYEHUs, 00ECIICUYEHHBIN JTOCTYIIOM B
AIIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTEIBbHYIO Cpelly YHHBEP-
cuTeTa, He00X0MMON MeOeIbIo (J0CKa, CTOJIBI, CTYJIBS).
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